
T he Dumbell Neb

,

.

C omprehens ive s upernova data
make it pos s ible to empiric ally
divide the s upernova s ample into
well-defined s ubs ets  (s c hematic ally
denoted above as  G roup A ,
G roup B , etc.).   S uc h like-to-like
c omparis ons  allow c orrec tion for 
population drift (evolution).

F or eac h s ubs et, we c an c ons truc t, c ros s -c hec k, and 
c ombine independent Hubble diagrams  with the 
expec ted res idual s ys tematic s  at the level of ~1%
in dis tanc e (0.02 mag).

 

         
                

   Natalia K uznets ova for the S NA P  C ollaboration

Motivation for S NA P — Inves tigating Dark E nergy and More

T he S NA P Mis s ion

E xpec ted Data Quality S upernova Hubble Diagrams

S upernova meas urements  from the S upernova C os mology P rojec t (S C P ) and the 
High-z T eam dis c overed that  the Univers e's  expans ion is  ac c elerating.  E videnc e 
for this  has  now been s trengthened by C MB , large s c ale s truc ture, and new 
s upernova data.

T his  dis c overy implies  the exis tenc e of a new energy c omponent named dark 
energy.  S NA P  is  a dedic ated s atellite mis s ion des igned to meas ure its  properties  
with an unprec edented prec is ion.

F ollowing the s trategy that led to the dis c overy of the ac c elerating Univers e, 
S NA P  will dis c over thous ands  of T ype Ia s upernovae and meas ure them in detail.

S NA P 's  wide-field lens ing s urveys  will provide independent and c omplementary 
c ons traints  on c os mology, as  well as  dark matter maps .

 

 

 

 

m
orf ec

nereff i
d e

d
ut i

n
ga

m
z

5.
0 

= 

-5

0

5

0.0 0.5 1.0 1.5 2.0

redshift

-10

Group A: Group B:      Group C:

0.0 0.5 1.0 1.5 2.0

redshift
0.0 0.5 1.0 1.5 2.0

redshift
0.0 0.5

m
orf ec

nereffi
d e

d
uti

n
ga

m
z

5.
0 

= 

-5

0

5

-10

m
orf ec

nere ffi
d e

d
uti

n
ga

m
z

5.
0 

= 

-5

0

5

-10

m
orf ec

nereffi
d e

d
u ti

n
ga

m
z

5.
0 

= 

-5

0

5

-10

•

 

1.0 1.5 2.0

redshift

S upernova/Acceleration P robe:
    A Dark E nergy Miss ion Overview

•

•

•

•

T he bas eline experiment is  bas ed on a s imple, dedic ated c ombination of 
a 2.0-m teles c ope, a 0.7-s q. deg. optic al-NIR  imager, and a s pec trograph
c overing the 0.35 - 1.7 µm wavelength range.

T he bas eline mis s ion dedic ated to dark energy will be followed by a 
G ues t S urvey P rogram us ing the ins trument c apabilities .

T he s upernova s urvey program involves  obs erving 15 s q. deg. of s ky in
9 filters  (optic al and NIR ) every 4 days  to obtain prec is ion meas urements
of ~2,000 T ype Ia s upernovae to z = 1.7.  T here will be targeted
s pec trographic  follow-up of the dis c overed s upernovae.

T he wide-area weak lens ing s urvey c overs  hundreds  of s quare degrees
down to 27.5 A B  magnitudes  in eac h filter.
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E xtens ive trade s tudies  and s imulations  res ulted in the 
bas eline S NA P  des ign c apable of fulfilling dark energy
goals .  

Optimization and refinement of the des ign are
ongoing.

S NA P  R & D is  s upported by the US  Department of E nergy Offic e of S c ienc e, 
Divis ion of High E nergy P hys ic s ;  and through the NA S A  " B eyond E ins tein"  NR A .

T he Dumbell Nebula, taken with the L B NL  C C D.  Image from
NOA O/A UR A /NS F . C opyright WIY N C ons ortium, Inc ., all rights  res erved.
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http: //s nap.lbl.gov
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